Introduction: Urinary incontinence (UI) is prevalent in women, and the frequency of its clinical subtypes varies according to the population studied and the choice of diagnostic criteria. The aim of this study was to evaluate the distribution of the most common subtypes -stress urinary incontinence (SUI) and mixed urinary incontinence (MUI) -and their correlation with demographic, clinical and reproductive factors of patients seen at the university hospital of Universidade Federal do Rio de Janeiro.
Urinary incontinence (UI) is reported in the literature as a key, independent factor that affects aging well in women. Therefore, efforts should be made to better understand this condition and minimize its effects on the general population through prevention and treatment measures 1 . European epidemiological studies have shown that, based on each clinical category, 50% of all women with UI are classified as having stress urinary incontinence (SUI), followed by mixed urinary incontinence (MUI) and overactive bladder (OB) 2 . The prevalence of these subtypes varies with age, and older women show a higher prevalence of MUI [2] [3] [4] . Several factors related to the increasing prevalence of UI, such as age and parity, have already been cited in the literature at length 5, 6 . Currently, with changes in life expectancy and lifestyle, other factors have emerged, such as chronic diseases and the medications used to treat them 7 . In Brazil, there is an increasing interest in the prevalence, risk factors and distribution of female UI [8] [9] [10] [11] [12] . Women living in urban areas in the Midwest region and in the Southeast region of the country present a prevalence of UI ranging from 21.4% to 32.9% [9] [10] [11] [12] . Those with a higher number of pregnancies and births and with a higher body mass index (BMI) have a greater risk of developing UI 12 . In terms of its subtypes, SUI has been the most studied. Its prevalence ranges from 15.3% in postmenopausal women to 35% in climacteric women according to studies conducted, respectively, in the cities of São Luís 13 and Campinas
14
. Socioeconomic and reproductive risk factors related to SUI were not identified in these studies.
While SUI has well-established standards for diagnosis and treatment, MUI is a major challenge, since it combines SUI and urge urinary incontinence (UUI) 3 . This definition was standardized by international societies based on the clinical assessment of symptoms and may induce bias, as symptoms can be difficult to express in appropriate medical terms in different regions and countries around the world 15 . It is not clear whether MUI has its own pathophysiology with an underlying mechanism different from the one responsible for SUI or UUI 16 . Women with MUI are a very heterogeneous group, and their most bothersome complaint may vary from one individual to another. This may serve to justify the discrepancy observed in prevalence rates and makes the identification of risk factors very complex. In addition, the negative impact of MUI on the quality of life, which seems to be more significant than the impact of SUI alone, may be aggravated with aging, concomitant comorbidities and the effect of drugs used in their treatment for lower urinary tract symptoms 17, 18 . Patients seen at university hospitals present unwieldy comorbidities, often co-existent, are frequently taking several medications and sometimes have already been treated unsuccessfully. Consequently, this population may constitute a special group with its own characteristics, different from the general population.
The aim of this study was to evaluate the distribution of the two main clinical subtypes of UI -SUI and MUI -among the female population seeking medical care at a specialized department, and also to identify their association with demographic, clinical and reproductive factors, comorbidities, use of medications and previous gynecological surgeries.
METHODS
The study was approved by the Research Ethics Committee of the university hospital Clementino Fraga Filho (HUCFF) of the Universidade Federal do Rio de Janeiro. Methods, definitions and units used in this study meet the standards jointly recommended by the International Urogynecological Association and the International Continence Society 19 .
The study sample consisted of 829 women referred to the HUCFF outpatient clinics. Their medical records were entered into a Microsoft Excel version 97-2003 spreadsheet (Microsoft, Redmond, WA, USA) and were retrospectively analyzed. Data on 59 women with renal lithiasis, urinary infection and genital prolapse without urinary symptoms were excluded, and 770 patients remained in the database.
Based on urinary symptoms, the patients were divided into three groups: 1) those who only complained of urine leakage due to the stress of physical activity and received a clinical diagnosis of SUI; 2) those who showed urgency associated or not with UUI, frequency, or nocturia, yet without urine leakage due to stress, and received a clinical diagnosis of OB; and 3) those who displayed symptoms of both SUI and UUI and received a clinical diagnosis of MUI 19 . Patients with OB were excluded, and the remaining 665 women with SUI and MUI were compared in terms of age, number of deliveries, mode of delivery (none, vaginal, cesarean section, forceps, vaginal and cesarean section, vaginal and forceps, forceps and cesarean section, and all types of deliveries), and menstrual status (menacme or post-menopausal). In addition, the groups were compared based on their history of gynecological surgery (vaginal surgery for prolapse and/or UI and abdominal hysterectomy), the presence of comorbidities (diabetes and hypertension) and use of medications.
STATISTICAL ANALYSIS
In this study, a convenience sample from the HUCFF outpatient clinic database was used, and no previous sample calculation was performed.
The t-test for two independent samples was used to compare the quantitative variables of the two diagnostic groups. For the comparison of qualitative variables, a chi-square test was used with a 5% significance level.
The variables showing statistically significant differences were included in the logistic regression models. In order to identify groups of symptoms with greater association with each of the diagnoses, a forward stepwise regression was conducted. The analysis was performed using the Statistical Package for Social Sciences for Windows software, version 17.0 (SPSS, Chicago, IL, USA).
RESULTS
The mean age of the 665 patients was 56.7 ± 11.8 years, ranging from 21 to 88 years. The study groups comprised 420 patients with a clinical diagnosis of MUI and 245 patients with SUI. Therefore, the clinical diagnosis ratio was 1.71 MUI cases for each SUI case.
Diabetes is associated with mixed urinary incontinence
The patients with SUI had a mean age lower than to those with MUI, with a statistically significant difference (p = 0.001). The most frequent comorbidity in both groups was hypertension (57.6%), followed by diabetes mellitus (16%). There was a statistically significant difference for diabetes (p = 0.04) and a borderline difference for hypertension (p = 0.05). The most commonly used medications were hypotensive drugs, especially diuretics, angiotensin-converting enzyme inhibitors and beta-blockers, but no difference was found between the two groups due to their use (Table 1) .
In terms of history of gynecological surgeries, 160 women reported previous vaginal surgery for UI and/or genital prolapse (24%) and 115 had had an abdominal hysterectomy (17.3%). Vaginal surgeries were more frequent in women with MUI (p < 0.0001). Information about menstrual status and age of menopause was available for 543 patients (81.7%), since 115 women had had a hysterectomy and seven did not remember when menopause occurred. The occurrence of menopause was reported more frequently in women with MUI (p = 0.03). Although a statistically significant difference was found between the two groups for the number of deliveries, it was not found for mode of delivery (p = 0.81).
Variables showing a statistical difference between the two groups were included in a multivariate analysis, except menstrual status (menacme or postmenopausal), since it is associated with female age. In the first model, the variables of age, hypertension and number of deliveries were not significant. Age was maintained in the final model due to its well-known association with the clinical UI subtypes.
The results of the final multivariate model can be found in Table 2 . Women with diabetes mellitus or with a history of vaginal surgery had a greater probability, 75% and 79.7%, respectively, of being diagnosed with MUI in comparison with SUI. Age showed a borderline significance, with each year leading to an increase of 1.4% in the probability of being diagnosed with MUI.
DISCUSSION
The number of MUI cases in the group of women included in the present study was 70% greater than the number of SUI cases. MUI was also the most common clinical diagnosis in studies conducted in older populations 3, 4 . In addition, women seen at other Brazilian referral centers have been diagnosed with MUI more frequently 20 . This suggests that there are specific aspects that differentiate the study group from the general population, in which the prevalence of SUI is equal to or greater than the prevalence of MUI 2 . However, it is important to emphasize that the diagnosis of UI subtypes was based on the reports of the patients, who are not expected to know how to describe each symptom using urologic terms 15 . Women with MUI were older than those with SUI. Epidemiological studies have shown that the prevalence of MUI increases with aging 2 . In addition, most older women with MUI were in the postmenopausal period, which explains the difference found for the menstrual state between the groups.
According to the univariate analysis, history of hypertension was associated with MUI when compared with the SUI group. The literature shows conflicting results regarding the association between hypertension and UI, which could be due to the fact that both conditions have increasing prevalences with aging and/or to the effect of medications used for hypertension treatment [21] [22] [23] . An association between the medications used for symptoms of the lower urinary tract and the UI subtypes was not found.
Diabetic women can show urinary symptoms related to the clinical presentation of the disease or to the urinary tract dysfunction caused by diabetes 23 . Diabetes alone is one of the most relevant factors for the occurrence of UI, and patients may present, among others, symptoms of both SUI and MUI 22, [24] [25] . A significant association of diabetes with the MUI group was found. Women in this group were older and had had more deliveries. Diabetes is a chronic disease, and its prevalence increases with aging. The longer the disease has been present, the greater the risk of effects on the urinary tract, contributing to the development of UUI. In addition, diabetes can cause pelvic floor dysfunction and, when associated with a high number of childbirths, could be implicated in the genesis of leakage during effort in cases of MUI.
Parity has been widely recognized as a risk factor for pelvic floor dysfunction. Studies suggest that pregnancy and childbirth, regardless of type, are involved in the genesis and the severity of UI [4] [5] [6] 8, 9, 22 . Among the 665 women included in the present study, those with MUI had had a higher number of deliveries than those who complained only of SUI. The comparison between the two groups considered the various possible types of delivery, but no difference was found. This analysis must be viewed with caution since there was data shattering, which was a confounding factor. It is worth noting that previous vaginal surgery for SUI or genital prolapse showed a significant association with the clinical diagnosis of MUI, although the technique used was unknown.
It is well-established in the literature that Kelly-Kennedy plication for SUI treatment has poor long-term results and should no longer be performed, while colporrhaphy continues to be an option for prolapse treatment 26 . Dissection during these procedures can cause injury to the pelvic floor and its innervation, contributing to the emergence or aggravation of urinary symptoms, which justifies an association with the clinical diagnosis of MUI. Even though the surgical indications and techniques used in the population studied were unknown, the results show that previous vaginal surgery can have deleterious effects on pelvic floor function.
According to the multivariate analysis, a history of diabetes increased the probability of MUI by 75%, and a history of vaginal surgery increased it by 79.7%. Age did not persist as a significant variable. With the aging process, women have a greater chance of presenting with diabetes, which in association with previous vaginal surgeries could be a preponderant factor for the emergence of MUI in detriment of SUI.
The main limitation of the present study is the retrospective nature of the analysis of medical records. In addition, women seen at tertiary care centers present more complex UI complaints and chronic diseases. The duration of these diseases, as well as the use of other medications, has not been evaluated yet, which can be a limiting aspect of this study. However, there is a biological plausibility underlying the notion that women with diabetes have a greater tendency to develop the mixed subtype of urinary incontinence. Furthermore, the difference in the distribution of the types of UI and the association between diabetes and vaginal surgeries with the clinical diagnosis of MUI is relevant, indicating that there are specific features in this group. Studies using a control group of women with chronic diseases seen at tertiary care hospitals, but without UI, should help clarify this issue and enhance knowledge of the differences found.
In conclusion, this study found that MUI was the most common UI subtype in the female population referred for specialized consultations in a Brazilian tertiary hospital. The presence of diabetes and the history of a previous vaginal surgery increased the probability of a diagnosis of MUI in comparison with SUI. Further research is necessary to better understand the mechanisms of these associations.
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